Background: In accordance with the increasing emphasis on HRQoL in patients with MI, it is necessary to
Introduction
Myocardial infarction (MI) is the most frequent manifestation of coronary heart disease (CHD) and one of the leading causes of death worldwide (Saeed, Niazi & Almas 2011; Wang, Chow, et al. 2014) . The life threatening nature of the disease, and the need for long term lifestyle changes and medical regimens after MI (Boersma et al. 2006 ) often result in reduced health-related quality of life (HRQoL) among the patients ). Relevant literature indicates that once HRQoL decreases post-MI, patients hardly recover to the level preceding to MI (Wang, Chow, et al. 2014) or the standard of the general population (Sakai et al. 2011) .
HRQoL is a multidimensional concept that examines the physical, emotional, and social impacts of a disease/ illness on patients' life (Sertoz et al. 2013 ). This patient reported outcome is increasingly used as a means of assessing the overall well-being of patients in the recovery stage of MI (Lidell et al. 2014; . HRQoL also provides a patient-centred assessment of one's own health condition (Norris, Hegadoren & Pilote 2007) , which then can be used to evaluate individual patient experiences (Rumsfeld et al. 2013) and to predict the reoccurrence of cardiac events, rehospitalisation, and mortality (Rumsfeld et al. 2013) . Thus, HRQoL can be used as indicative of patient health status following discharge from an acute MI (Brink et al. 2005; de Jonge et al. 2006; Sakai et al. 2011 ).
In accordance with the increasing emphasis on patients reported outcomes including HRQoL in patients with CHD, in particular MI, it is necessary to explore factors that affect HRQoL in this population. Identifying these factors can lead to early identification of patients who are likely to experience poor HRQoL at the time of hospital admission and during recovery (Hawkes et al. 2013 ) and provide a window of opportunity to improve patient outcomes (Hawkes et al. 2013) .
To the best of our knowledge, there are no reviews integrating factors that can predict or affect HRQoL in patients with MI. This study was designed to collect, review and synthesise the results of research on factors affecting HRQoL in this patient population group.
Method
A comprehensive electronic search was performed using CINAHL, MEDLINE and PsychINFO databases. The terms used for searching the relevant literature included: health-related quality of life/quality of life/HRQoL/QoL, myocardial infarction/heart attack/MI and predict*/factor*, which were chosen according to 
Results
The characteristics of studies included in this review are summarised in Table 1 . The studies were conducted mostly in European countries (1 study each in France and Hungary, 2 in Norway, 3 in Poland, 4 in the Netherlands, and 6 each in Sweden and the UK) including one multinational study that included data from 18
European countries. Also there were 3 studies conducted in Canada and 10 studies in the USA, and one international study involving the USA and Spain. The other studies were conducted in Israel (2 studies), Australia, China, Iran, Japan, Pakistan, Singapore, South Korea, and Turkey (1 study each). Of the 48 studies, 28 studies adapted cohort, longitudinal, prospective designs, or a combination of them. Ten studies applied a cross-sectional design and two studies did not report the study design explicitly, however, these studies seemed to be the prospective studies regarding to the fact that the participants of these two studies were followed up to three months (Mayou et al. 2000; Williams et al. 2012 ) and 12 months (Mayou et al. 2000) . Among the ten cross-sectional studies, the time since MI were not reported in two studies, whereas the other studies reported the time since an MI event. Apart from the cross-sectional studies, the follow-up period of 31 included studies was less than 12 months, ranging from one month to one year, and seven studies followed up the study participants for longer than a year including one with a follow-up period of 10 years. The follow-up period in Table 1 presented the follow-up duration from either baseline or the time since MI.
Participant characteristics
The age of participants in the reviewed studies ranged from 21 to 98 years old. The sample size for the included studies varied from 27 to 3432 participants. Four studies exclusively examined female patients, while one study included male patients only. Excluding these five studies, the proportion of male participants in the remaining 44 studies was mostly more than 60%. Hawkes et al. 2013; Ho et al. 2008; McBurney et al. 2002; Oginska-Bulik 2014; Sertoz et al. 2013; Education level (Pettersen et al. 2008; Wrzesniewski & Wlodarczyk 2012) Employment status (French et al. 2005; Lane et al. 2000) Financial status (Arnold et al. 2014; Kim, Kim & Hwang 2015; Wang, Chow, et al. 2014) Gender ( In-hospital complications (Beck et al. 2001) Previous MI (French et al. 2005; Oldridge et al. 1998; Pettersen et al. 2008) Comorbidities (Joekes, Maes & Warrens 2007; McBurney et al. 2002; Pettersen et al. 2008; Sertoz et al. 2013; Uchmanowicz et al. 2013; Wang, Chow, et al. 2014; )
The HRQoL measurements

Psychosocial factors
Anxiety ( The results of this review on factors affecting HRQOL of MI patients were presented under three categories including demographic, clinical and psychosocial factors (Table 2) .
Demographic factors and HRQoL
There were nine factors that were closely associated with MI patients' HRQoL. (Arnold et al. 2014 ). This result was in line with the study conducted by Ho et al. (2008) , who also found that the older age patients indicated better
HRQoL measured by the SAQ too (Ho et al. 2008) . The study by Bengtsson, Hagman & Wedel (2001) , consistently, claimed that patients above the age of 59 years had significantly higher HRQoL in both physical and mental domains of the SF-36, while patients under 59 years showed improved physical HRQoL but not mental HRQoL (Bengtsson, Hagman & Wedel 2001 ). Another study that followed patients up to seven months reported decreased mental HRQoL, measured using SF-12, among the patients aged below 65 years than those over 65 years (McBurney et al. 2002) . On the contrary, the study conducted by Oginska-Bulik (2014) found that patients who were younger than 58 years had slightly higher HRQoL than those older than 58 years. Likewise, Beck et al. (2001) showed that older age predicted decreased HRQoL, particularly in the physical domains, when measured using the SF-36 and the EoruQol at six-month and 12-month follow-ups (Beck et al. 2001 ). In
Hawkes et al.'s study (2013), increasing age was also one of the predictors of impaired physical HRQoL among patients who were newly diagnosed with MI, however, the mental dimension of the SF-36 was scored lower in younger patients than patients over 60 years at six months after discharge (Hawkes et al. 2013) . Similarly, older age negatively affected the physical and social dimensions of the WHOQOL-BREF in a cross-sectional study (Sertoz et al. 2013 ) as well as the physical dimension of the SF-36 and all the subscales of the MIDAS ). The results of these studies suggest that except for the physical dimension of the HRQOL, which is more adversely affected in older patients, younger patients with MI experience poorer HRQOL life than older patients.
Education level
Education level was one of the predictors of low physical HRQoL in men, as measured by the MacNew at one year (Wrzesniewski & Wlodarczyk 2012) and by the SF-36 at 2.5-year follow-ups (Pettersen et al. 2008 ). Both studies reported that men with lower education level had significantly pooper physical HRQoL after MI.
Employment status
Being employed was strongly related to improved HRQoL at four months using the Dartmouth COOP charts (Lane et al. 2000) . Similarly, patients who were employed showed better physical HRQoL at the six-month follow-up measured by the QIMI (French et al. 2005) .
Managerial responsibility and race
Of the 49 studies reviewed, there was only one study that identified an association between having a managerial responsibility and HRQOL (Lidell et al. 2014 ) and race and HRQOL in patients with MI (Arnold et al. 2014 ).
These studies found that non-white race was associated with poor HRQoL one year after first MI (Arnold et al.
2014). Women from Eastern European countries including Hungary, Poland, Russia, and Ukraine had better
HRQoL in social dimension if they had managerial responsibilities (Lidell et al. 2014 ).
Financial status
The financial status of participants was one of the predictors of HRQoL in the three papers reviewed. Two of the studies examined monthly income with an objective question (Kim, Kim & Hwang 2015; Wang, Chow, et al. 2014 ) and one study questioned participants about their financial difficulties (Arnold et al. 2014 ). The results of these studies consistently suggested that patients who had lower income or financial difficulties reported lower HRQoL than patients who had higher income or no financial difficulties.
Gender
Eleven studies examined the association between gender and HRQoL (Arnold et al. 2014; French et al. 2005; Kim, Kim & Hwang 2015; Kristofferzon, Löfmark & Carlsson 2005; Lane et al. 2001; Lane et al. 2000; Norris, Hegadoren & Pilote 2007; Oginska-Bulik 2014; Pettersen et al. 2008; Uchmanowicz et al. 2013; . Except for three studies, all the other eight studies showed a consistent result, suggesting that women after MI report lower HRQoL than their male counterparts. In Wang, Thompson et al.'s study (2014) , women, immediately after MI, reported lower HRQoLthan men, particularly, in physical-related subscales of the SF-36 and the MIDAS . Similarly, one month after MI, Swedish female patients showed significantly poorer HRQoL in both physical and mental dimensions of the SF-36 as well as the total score of the QLI-C in comparison with male patients (Kristofferzon, Löfmark & Carlsson 2005) . Another short-term study showed HRQoL was negatively affected by female sex at four months from MI, as measured by the Dartmouth COOP Charts (Lane et al. 2000) . Furthermore, being female was strongly related to poor HRQoL at the six-month follow-up when HRQoL was measured using the SF-36 (Uchmanowicz et al. 2013) , while another study found no relation between gender and the QLMI scores at six months after MI (French et al. 2005) . Likewise, following patients up to one year, female patients with MI showed poorer HRQoL than male patients, as measured by different instruments including the SF-36 (Norris, Hegadoren & Pilote 2007) , the SF-12, the SAQ (Arnold et al. 2014) , the MLHFQ (Kim, Kim & Hwang 2015) , and the COOP Chart System (Lane et al. 2001) . However, two long-term studies (Oginska-Bulik 2014; Pettersen et al. 2008) claimed contradictory outcomes. In one of the studies, after adjusting sex and age to the general population, there was no different effect of gender on HRQoL, as measured by the SF-36, an average of 2.5 years since MI (Pettersen et al. 2008) . The other study reported women had even a higher HRQoL than men, scored by the Life Satisfaction Questionnaire, at the mean time of 2.81 years since MI (Oginska-Bulik 2014).
Living alone / marital status
The effect of either living alone or marital status on HRQoL was examined in five studies reviewed in the current study (Bucholz et al. 2011; French et al. 2005; Lane et al. 2001; Lane et al. 2000; Lidell et al. 2014) .
Two studies, which used the COOP Chart System for measuring HRQoL in patients with MI, identified the positive association of HRQoL with having a partner or not living alone at four months (Lane et al. 2000) and 12 months (Lane et al. 2001 ). Consistently, a better HRQoL was observed in patients who did not live alone at one year after MI, as scored using the SF-12 and the SAQ (Bucholz et al. 2011) . Moreover, marital status was a predictor of higher physical and emotional HRQoL in scores of the MacNew in a cohort of patients from European countries (Lidell et al. 2014) . However, the QLMI scores of the British patients were not affected by their living status at six months (French et al. 2005) .
Behavioural factors and HRQoL
Physical activity, alcohol consumption, smoking, and body mass index (BMI) were found to be behavioural factors significantly affecting HRQoL in patients after experiencing MI, as measured with either a generic tool or a disease-specific tool.
Physical Activity
Four studies examined the relationship between physical activity and HRQoL (Baas 2004; Hawkes et al. 2013; Lane et al. 2000; Oldridge et al. 1998) . Patients who were physically activeright before MI showed better
HRQoL at four months after MI (Lane et al. 2000) . Also, patients who participated in physical activities after discharge from MI reported significantly higher HRQoL at three to six months follow up (Baas 2004) .
Similarly, patients who had an intention to be involved in physical activity and who had less sedentary behaviour showed more improved HRQoL in both physical and mental domains of the SF-36 at six months follow up (Hawkes et al. 2013 ). In addition, a higher exercise tolerance after the 8-week rehabilitation program also promised better HRQoL, as measured with the QLMI (Oldridge et al. 1998) .
Alcohol
The association between alcohol use and HRQoL among patients with MI seemed to be controversial. Alcohol users in Wang, Chow, et al.'s study (2014) scored significantly lower in the mental dimension of the SF-12 than non-alcohol users, while another study did not find any associations between alcohol consumption and physical and mental dimensions of the SF-36 at six months after MI (Hawkes et al. 2013) .
Smoking
Seven studies found that smoking status of MI patients was associated with HRQoL (Arnold et al. 2014; French et al. 2005; Hawkes et al. 2013; Oldridge et al. 1998; Pettersen et al. 2008; Wang, Chow, et al. 2014; . Patients who had a history of smoking (Wang, Chow, et al. 2014) or were smoking at time of MI (Pettersen et al. 2008 ) scored low in the mental dimension of HRQOL. Patients who smoked at the time of MI, also reported poorer physical functioning shortly after MI, as measured by the SF-36 immediately after MI , and the SAQ (Arnold et al. 2014 ) and the QLMI (Oldridge et al. 1998) at one-year follow-up. Yet, two studies showed that smoking status had no relation with any dimensions of HRQoL, scored with the SF-36 (Hawkes et al. 2013) and the QLMI at six months (French et al. 2005) .
Body Mass Index (BMI)
There was only one study that identified BMI as an indicator of low HRQoL in MI patients, particularly in the physical domain of the MacNew. This study recruited female patients aged over 65 years and examined the relationship between baseline BMI of MI patients and HRQoL at the six-month follow-up (Lidell et al. 2014 ).
Disease-related factors
Disease-related factors including severity of MI, symptoms, illness duration, in-hospital complications, previous MI, and comorbidities had a strong prediction to some aspects of HRQoL, measured using different instruments.
Severity of MI
The reviewed studies used several indicators to assess the severity of patient MI and examine the relationship between disease severity and HRQoL. These indicators included infarct location, left ventricular ejection fraction (LVEF), infarct-related artery patency, the Killip class, the Peel index scores, the NYHA class, the DASI, Q-wave, and ST-elevation. Poor HRQoL was strongly associated with the higher Peel index score at four months (Lane et al. 2000) and 12 months from MI (Lane et al. 2001 ) as well as the higher NYHA class at longer than 12-month follow-ups (Kim, Kim & Hwang 2015) . Baseline LVEF was also related with decreased HRQoL (Coyne et al. 2000; Kim, Kim & Hwang 2015) and Q-wave MI limitedly predicted the mental component of HRQoL in men at 2.5-year follow-up (Pettersen et al. 2008 ). However, infarct-related artery patency (Coyne et al. 2000) or cardiac functional status measured using the DASI scores (Rankin & Fukuoka 2003) was unrelated to HRQoL outcomes.
The location of infarction and the Killip class showed mixed results. Benyamini et al. (2013) did not find any association between infarct location and the Killip class with MI patients' HRQoL at the 10-year follow-up (Benyamini et al. 2013) . Likewise, Ecochard et al. (2001) claimed that HRQoL was not affected by the Killip class of MI patients one year after MI (Ecochard et al. 2001) . While, in another study, the location of infarction could predict men's physical HRQoL measured by the SF-36 at 2.5 years from MI (Pettersen et al. 2008) , and the worse Killip class indicated more impaired HRQoL of the Dartmouth COOP Charts 12 months after MI (Lane et al. 2001) .
Symptoms
The reviewed studies consistently reported negative association between angina symptoms and HRQoL scores (Arnold et al. 2014; Bengtsson, Hagman & Wedel 2001; Boersma, Maes & van Elderen 2005; Oldridge et al. 1998 ). Baseline cardiac-specific symptoms such as chest pain and dyspnoea, fatigue, weakness, lack of energy, sleep disturbance showed a strong associations with the mental component of the SF-36 at the five-month follow-up (Brink, Karlson & Hallberg 2002) . Likewise, higher symptom scores on the Friedman-Heart Failure Symptom Checklist was associated with worse HRQoL measured by the MLHFQ at one year or longer followups (Kim, Kim & Hwang 2015) .
Among the cardiac symptoms, chest pain seemed to have an obvious and negative effect on emotional, physical, and social dimensions as well as the total score of the MacNew at three months and nine months of the followups (Joekes, Maes & Warrens 2007) . The absence of angina could predict improved HRQoL at 8-week and 12-month after MI (Oldridge et al. 1998 ). Patients, who had frequent angina symptoms prior to the MI event,
reported lower HRQoL measured by the SF-12 and the SAQ at one year (Arnold et al. 2014) . The severity of angina, as measured by the Canadian Cardiovascular Society tool, was also adversely related to the impaired physical HRQoL of the SF-36 six months after MI (Bengtsson, Hagman & Wedel 2001) . Similarly, the presence of angina complaints, measured using a self-report New York Heart Association (NYHA) tool, was significantly associated with low HRQoL scores of the MacNew at four months (Boersma, Maes & van Elderen 2005) .
Additionally, patients with dyspnoea at baseline scored lower than those who did not experience shortness of breath in the QLMI measured HRQoL at the 8-week and 12-month follow-ups (Oldridge et al. 1998) . Moreover, patients with the higher scores on the multidimensional Fatigue Inventory-20 (MFI-20) at four months after MI reported poorer HRQoL at the two-year follow-up, as measured by the SF-36 (Alsén & Brink 2013 ). The Somatic Health Complaints (SHC) scale at one week after MI had also a prediction of the SF-36 scores at five months, particularly in men's physical HRQoL (Brink et al. 2005) . Excessive fatigue shortly after MI, measured with the Shortened Maastricht Vital Exhaustion Questionnaire, and sleep disturbance, measured by the Athens Insomnia Scale and WHO Well-Being Scale, were also negatively associated with HRQoL scores at acute phase of MI (Rafael et al. 2014) .
Illness duration / in-hospital complications
There was only one study each identified the impact of illness duration (Joekes, Maes & Warrens 2007) and inhospital complications, which included reinfarction, shock, congestive heart failure, recurrent ischaemia, any arrhythmia, acute mitral regurgitation or acute ventriculoseptal defect or tamponade (Beck et al. 2001) . It was found that illness duration had a negative relationship with the social dimension of HRQOL measured using
MacNew at three and none months from a diagnosis of MI (Joekes, Maes & Warrens 2007) . Among the inhospital complications, shock predicted more improved physical HRQoL of the SF-36 at both six months and one year (Beck et al. 2001) .
Previous MI
Patients with a history of MI experienced greater impaired HRQoL than those with first-time MI at both eight weeks and 12 months, measured using the Quality of Well-Being questionnaire (Oldridge et al. 1998) . Likewise, women in Pettersen et al.'s study (2008) scored lower in the physical domain of the SF-36 if they had a previous experience of MI (Pettersen et al. 2008) . However, in another study, there was found no association between MI and HRQoL, measured by the QLMI at six months (French et al. 2005) .
Comorbidities
Presence of comorbidities seems to negatively affect HRQoL of patient with MI. Several studies found patients with hypertension reported impaired HRQoL in the total score of the SF-36 at six months (Uchmanowicz et al. 2013 ), low mental HRQoL of the SF-12 after being diagnosed from 15 days to 30 months (Wang, Chow, et al. 2014) , poor physical HRQoL of the SF-36 at the acute phase of MI , and decreased physical and social dimensions of the WHOQOL-BREF in a cross-sectional study (Sertoz et al. 2013 ).
In addition to hypertension, HRQoL was also adversely affected by the total number of comorbidities, history of heart failure, transient ischaemic attack (McBurney et al. 2002) , diabetes, multi-vessel disease, or high triglyceride level (Uchmanowicz et al. 2013 ). In particular, comorbid heart failure was identified as a predictor of worse scores in both physical and mental domains of the SF-36 and the total score of the MIDAS at acute phase of MI . Moreover, the comorbidity of chronic obstructive pulmonary disease (COPD) in both genders and stroke in women had a negative effect on the physical domain of the SF-36
of MI patients at longer follow-ups (Pettersen et al. 2008) . In one study conducted by Joekes, Maes & Warrens (2007) , the presence of other chronic illnesses, which were not specified, was negatively associated with physical and global HRQoL scores (Joekes, Maes & Warrens 2007) .
Psychosocial factors and HRQoL
There were 12 psychosocial factors that affected HRQoL in patients with MI, including anxiety, depression, stress, illness perception, coping strategies, overprotection, active engagement, self-care, self-efficacy, sense of coherence, social support, and type D personality. Anxiety and depression were most commonly investigated factors among the 12 factors.
Anxiety
The impact of anxiety on HRQoL of patients with MI has been widely studied. Eleven studies identified anxiety, measured with either the Hospital Anxiety and Depression Scale (HADS) or the Spielberger State-Trait Anxiety Inventory (STAI), as a predictor of HRQoL among MI patients. A higher anxiety level at baseline was associated with poorer HRQoL at six-month follow-up, as measured by different generic and disease-specific quality of life tools including the SF-36 (Hawkes et al. 2013; Mayou et al. 2000; , the SF-12 (Wang, Chow, et al. 2014) , the Dartmouth Coop Chart (Lane et al. 2000) , WHO Well-Being Scale (Rafael et al. 2014) , the MIDAS (Wang, Chow, et al. 2014; , and the QLMI (French et al. 2005) . Anxiety was also predicted HRQoL of the patients in longer follow-ups (one year), using the SF-36 (Dickens et al. 2006; Mayou et al. 2000) and the Dartmouth COOP Chart (Lane et al. 2001) . Baseline anxiety was significantly and negatively associated with impaired HRQoL one year after MI (Lane et al. 2001; Mayou et al. 2000) . A finding was not supported by Dickens et al. study that found a significant association between HRQoL at one year with anxiety, assessed at six months, but not baseline anxiety (Dickens et al. 2006) .
Depression
The impact of depression on HRQoL of MI patients has also been widely studied and revealed mainly consistent results. The Beck Depression Inventory (BDI) and the HADS were mostly used to assess the level of depression, followed by the other tools including the 9-Item Patient Health Questionnaire Depression Score (PHQ-9), the Composite International Diagnostic Interview (CIDI-Auto), and the five-item version of the Mental Health
Inventory (MHI-5).
A cross-sectional study found that depression negatively affected physical and social dimensions as well as the total score of the WHOQOL-BREF (Sertoz et al. 2013) . The total scores of the MIDAS (Wang, Chow, et al. 2014 ) and the WHO Well-Being Scale (Rafael et al. 2014) were also affected by the experience of depression immediately after MI. These results are consistent in a study that used a shorter follow-up. Patients who experienced depression after MI scored lower in the SF-36 and the MIDAS ) at the one-month follow-up. At the six-month follow-up, depression at baseline (Beck et al. 2001; French et al. 2005 ) and depression at one month (Sakai et al. 2011) had also a significant prediction to all the dimensions including emotional, physical, and social of the QLMI scores (French et al. 2005) as well as physical and mental domains of the SF-36 (Beck et al. 2001; Sakai et al. 2011) and overall HRQoL of the EuroQol (Beck et al. 2001 ).
The results are in line with the result of a four-month follow-up study, which found an independent and strong correlation between depression and HRQoL, as measured by the Dartmouth COOP Charts (Lane et al. 2000) .
On the other hand, a five-month follow-up study claimed that depression right after MI was significantly associated with the physical component of HRQoL but not with the mental dimension (Brink, Karlson & Hallberg 2002) . This result showed contrast with the study which showed depression had an adverse correlation with the mental component, but was not related to the physical component of the SF-36 an average of 11 months after MI (White & Groh 2007) . In addition, depression was found to be a predictor of decreased mental HRQoL, but not of the physical component at six months (Hawkes et al. 2013) . Also, higher depression one week after MI predicted lower physical HRQoL in women and mental HRQoL in men at one year (Brink et al. 2005 ).
However, a study that found a significant negative relationship between baseline depression and all the dimensions of HRQoL at three months, also reported that the negative association were remained for both physical and mental domains of the SF-36 at the one-year follow-up (Mayou et al. 2000) . Similarly, three other studies identified that patients who reported higher depression scores had lower HRQoL one year after MI, as measured by the SAQ (Arnold et al. 2014) , the RAND 36 (de Jonge et al. 2006) , and the COOP Charts (Lane et al. 2001 ). This association was consistently observed at the five-year follow-up (Hosseini et al. 2014 ) and at the ten-year follow-up (Benyamini et al. 2013 ). On the contrary, one study found that depression immediately after MI did not have prediction of impaired HRQoL in the physical aspect at one year, however, depression assessed at six months predicted physical HRQoL of patients 12 months after MI (Dickens et al. 2006 ).
Psychologic distress was measured using the short form Profile of Mood States (POMS) in women who experienced MI one year prior. Patients who scored higher in the POMS, that is, who presented greater mood disturbance had worse HRQoL measured by the QLI-C (Rankin & Fukuoka 2003) .
Stress
The impact of stress on HRQoL of patients after MI was consistent across the studies. The level of stress immediately after MI (Arnold et al. 2014; Ginzburg & Ein-Dor 2011) , three to six months after MI (Doerfler, Paraskos & Piniarski 2005) and approximately seven months after discharge from hospital (Ginzburg & Ein-Dor 2011) negatively affected HRQoL of MI survivors at the three to six-month follow-up (Doerfler, Paraskos & Piniarski 2005) , at the one-year follow-up (Arnold et al. 2014) , and at the eight-year follow-up (Ginzburg & Ein-Dor 2011) . The stress level, assessed using the Post Traumatic Stress Disorder (PTSD) symptom Scale, was also significantly associated with low HRQoL, including mental health, social functioning, role functioning, and physical health, measured by the MOS-20 at three to six months after MI (Doerfler, Paraskos & Piniarski 2005) .
MI patients who scored higher in the Perceived Stress Scale had more impaired HRQoL of the SAQ at the oneyear follow-up (Arnold et al. 2014) . Stress, measured with the Stanford Acute Stress Reaction Questionnaire (SASRQ) shortly after MI and with the PTSD inventory about seven months after discharge from the hospital, remained adversely influential on both physical and mental HRQoL of the SF-36 in MI patients after eight years (Ginzburg & Ein-Dor 2011) .
Illness perception
The relationship between illness perception and HRQoL among patients with MI has not been widely studied, yet one study found that the scores of the Illness Perception Questionnaire were positively associated with HRQoL of the patients at the six-month follow-up, assessed using the QLMI (French et al. 2005) .
Coping strategies
Only one study examined the association between applied coping strategies including adaptation and management of illness and stress and HRQoL of patients with MI. This study found that copying strategies were positively associated with both physical and mental dimensions of HRQoL, measured by the SF-36 at five months after discharge from hospital (Brink, Karlson & Hallberg 2002) .
Overprotection / active engagement
Patients' HRQoL was also influenced by patients' perception of their partner's overprotection and active engagement. The more patients perceived their partners overprotecting them, the worse physical HRQoL they showed after nine months, while active engagement, which presented patients' perception towards partner's support in patient's emotion and solving problems, was positively linked to enhanced emotional, social and overall HRQoL, as measured by the MacNew (Joekes, Maes & Warrens 2007) .
Self-care
In one study, self-care factors including self-care knowledge and resources, assessed by the Self-care Resource Inventory (SCRI), showed a low association with HRQoL scores in patients with MI (Baas 2004 ).
Self-efficacy
Three studies included in this review examined self-efficacy in general (Brink et al. 2012) , with respect to the achievement of goals (Boersma et al. 2006) , and in regards to physical activity (Hawkes et al. 2013 ). This concept reflected MI patients' beliefs that their behaviours were responsible for the outcomes (Brink et al. 2012 ). General self-efficacy, measured with the General Self-Efficacy (GSE) scale at four months after MI, was able to predict patients' HRQoL after two years (Brink et al. 2012) . In this study, patients who had higher general self-efficacy scores at four months reported better HRQoL at the 2-year follow-up.
Additionally, higher self-efficacy on goal attainment predicted better physical and social dimensions of HRQoL, assessed by the MacNew at four months (Boersma et al. 2006) , while low level of confidence in undertaking physical activities was a predictor of low physical HRQoL, measured with the SF-36 at six months (Hawkes et al. 2013 ).
Sense of coherence (SOC)
The association between HRQoL and SOC was examined in two studies. SOC refers to the extent to which one has a pervasive, enduring though dynamic feeling of confidence (Wrzesniewski & Wlodarczyk 2012, p. 158 ).
This concept was found to be significantly and positively associated with HRQoL in patients with MI at six months (Norekvål et al. 2010 ) and one year after MI (Wrzesniewski & Wlodarczyk 2012) .
Social support
Lower social support, assessed with the ENRICHD Social Support Instrument (ESSI), could predict worse physical and mental HRQoL scores on the SF-36 at six months (Hawkes et al. 2013) . Also, in the other two studies, scores of the ESSI were significantly related to HRQoL scores in both physical and mental domains of the SF-12 and the overall scores of the SAQ at 12 months post-MI (Bucholz et al. 2014; Leifheit-Limson et al. 2012 ). Likewise, social support, measured by the Preferred Support Profile (PSP) showed a significant prediction for HRQoL in female patients at the 12-month follow-up (Rankin & Fukuoka 2003) . A lower level of perceived social support, measured with the Multidimensional Support Questionnaire for Heart Patients (MSQ-H), also predicted lower scores in the MacNew at four months (Boersma, Maes & van Elderen 2005) .
Type D personality
The current review revealed that the Type D personality, assessed by the 14-item Type D Personality Scale 
Discussion
The influence of demographic, behavioural, disease-related and psychosocial factors on HRQoL among MI patients has been reviewed comprehensively in the present review. The results of these studies suggest that except for the physical dimension of the HRQOL, which is more adversely affected in older patients, younger patients with MI experience poorer HRQOL life than older.
Most studies suggest that MI can impose greater adverse impact on women than men. .. However, there was a need to take into account ages of female patients in comparison with those of male patients with MI . Several studies in the review showed the fact that the mean age of female patients were older than that of male patients, and that can indirectly affect HRQoL in patients with MI (Brink et al. 2005; Brink, Karlson & Hallberg 2002; Ecochard et al. 2001; Joekes, Maes & Warrens 2007; Kristofferzon, Löfmark & Carlsson 2005; Norris, Hegadoren & Pilote 2007; . Women in the general population also score lower on the SF-36 than men in the general population (Pettersen et al. 2008) ,
What are the main results on other demographics? Are there adequate evidence to come to a conclusion, if not further studies needed.
Summarise the main results on behavioural, disease-related and psychosocial factors separately and talk about the implications, what can be done…., However, behavioural factors, which can be modifiable including physical activity, alcohol usage, smoking, and BMI, need more attention to make improvement of HRQoL in patients after MI. A previous review found that the cardiac rehabilitation programs with exercise, which can also help modify individual BMI, were helpful for recovering HRQoL after MI (Kang et al. 2016) . Promoting patient participation in cardiac rehabilitation programs can be one of the ways to enhance patients' physical activities, and risk reducing behaviours in the form of smoking cessation and reducing alcohol consumption in of the recovery phase of MI. Likewise, despite the fact that sleep disturbance, as one of the risk factors for MI, had a strong association with HRQoL, the relationship between sleep disturbance and HRQoL has been scarcely studied (Rafael et al. 2014) .
It was consistent throughout the previous literature that anxiety, depression and stress had significantly negative impact on MI patients' HRQoL. Early identification and interventions of depression, anxiety, and stress may help improve HRQoL in the early stage of recovery from MI (Arnold et al. 2014; Rafael et al. 2014; Wang, Chow, et al. 2014) . Moreover, the relationship between illness perception and HRQoL among patients with MI
has not been widely studied, yet there is an evidence that the scores of the Illness Perception Questionnaire had an association with HRQoL in patients with MI after six months assessed using the QLMI (French et al. 2005 ).
Although the current review covered broad facets, there are some limitations in this review. First, despite rigorous search and study selection, there may have been some potential relevant studies omitted due to limitation to the English language, the search duration of 20 years, and the exclusion of grey literature. Second, due to the heterogeneity among the studies included in the review, only a descriptive review was possible.
Third, the quality of the included articles was not evaluated nevertheless it was unlikely to influence on the results. Despite these limitations, the current review addressed critical factors, which were significantly associated with HRQoL among patients with MI throughout the previous literature.
Conclusion
There seems to be various types of factors including modifiable and non-modifiable factors that affect different dimensions of HRQoL in patients with MI. Identifying these factors can provide early detection of patients who tend to have worse HRQoL in the recovery or rehabilitation stage of post-MI. focusing on adjustable factors such as behavioural and psychosocial factors would be more effective to help them recover HRQoL to the normative level after experiencing MI.
